
SCREEN FOR COMPOUNDS WITH AFFINITY FOR RNA 



Patent Number: 
Publication date: 
Inventor(s): 
Applicant(s): 
Requested Patent: 

Application Number: 
Priority Number(s): 
IPC Classification: 
EC Classification: 
Equivalents: 

Cited Documents: 



WO9709342 
1997-03-13 

ARENAS JAIME E;; LILLIE JAMES W;; PAKULA ANDREW A 
SCRIPTGEN PHARM INC (US) 

V WO9709342 

W01996US14729 19960906 
US19950003406P 19950908 
C07H21/02; C07H21/04; C12Q1/68; G01N33/48 
C12Q1/68A8, C12Q1/68B2B 

CA2203832, F EP0791008 (WO9709342), A.I , JP10509053T 
US5496938; US5514546; US5561222 



The present invention provides methods for high-throughput screening for bioactive compounds, in particular those that bind to 
RNA sequences involved in the pathogenesis of disease or in regulation of a physiological function. The methods involve 
measuring the conformation of an RNA target in the presence and absence of test ligands, and identifying as a ligand any test 
iigcn id that causes a measurable change in target kNA conformation. 
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flH6fl«>£flHSWU D N A<&*-ft J D R 

NA*fifl^»ROtt-6-0«fl9t L*1"< LTV»a (Wyatt and Tinoco, 1993^ 

ttfl^P^Jttt, R N A *v>*;BH4X W*ttSr & o X&4rTi> £ t 

«J:v>Wi, x»J*trvf i/V&tfTS y^'J 3 5/ K*oa4MT*i. v> 
< o^wifi:4*lt «J»fiia#ai5& s R N AiWi:Wfflt* t £: l 

-7 tf^^-e^o^CThompson et al., MoT. Gen Genet 201:168, 1985) 0 an; 

^n-^ */ y liftoff R N A U ^"/f-f*^- t RNA&tfmRNAfcJ&i- 
(Menninger et a"l., Mol. Gen Genet 243:225, 1994) 0 2 -D0S^t7^y 

^iJaj/Kli, RREfc LTfrlkti&HI V R N AOflH&M*»ttfcl&# U 
HIV R e v»fi©i«)RNA^^*^D ^ U Z *IK £ *) Mffl#&%&® 

sa^H i viKft^Ra^iC^pp et a1 -> Ce11 ^ :969 1993)0 se>K, r ^ 

**l6tt«G<*>##£T-?r RNA^tl-i £#^$:}tfc(Purohit and Ste 
rn, Nature 370:659, 1994) 0 t^nv^f^^B(i> 3Dt^ R NA'p 

c*Ltt^-f /i'^RNAti(S#L9>f>i'^RNA«)IBlR4r#j*fi?l 
7 a y t £, i: «t & t #x_ *lTl/>* (Macintyre et al Antimicrob A 
gents Chemother 35:2630, 1991) 0 



(6 ) 10-509053 

appetal., 1993)^ ^j&ftj&T.-Jr - )VXt * h ift-frfc^fcHtflSSlS 
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tak^t, u 3**^ i^f- Kit, tifnte-cs^sftJiiiiistu s$ 

^oaR|CurTfo1cKng)5&*te§*v>*#4:i^Kti-*o WJIRfiSlK:, RNAIi, 

k & m -r * nmsa * ^ g - - ^ tr • a i* : « « R n a 

£ftS£L ; I£filftRNA@B?iJ£r* h g 2T> KO^#<£T"C#fi tTa ^ ha - 
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ea 2 tt, » r n a km Lffl*»* * * * - Mb* y =f * * i'* * k t ma t 

HI 3 (is Wlfi5RNAOlift4 3V*>-'>g 
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HI 2 (4, ^hn*^n-^7^^-^> MS1RRE RNA&tftf 
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) , xhWh7fyy-7^'i*^7^-H (SA : AP) , Xli* h V 

^rtf^-^-?^* (s a : BG) ©«ino«*^H*»* 

BlSCB, ttttttftAB RMAXO , e*faH«*flSl9 1B*'JW^ 
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Ull 4 Alt, 10 0 nMSWRNA&O^ 5 0 nM^'^^Wf K*B^ 
fc, WtMHIV RRE RNASW^MU'j^^tf KHOA 
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@16»i> RRE RNA^e^-Mbtl^ift*'^** U**V®<D^ 

»# KAB R N A&tFe*^-Mfcffitt& 6 7 B* V * V- * ?■ K M -f 
7 K»Jftfc*»t*^ ^7*-^7 9>«»#ST 3 6 7 2 3 <7>MT&« 

Ell 8 A 14, feltWAB RNAXtfe*f--Mfc*§*fl*>6 7 B * 'J 

D M S 0 CO & *&£>8&*0 w * s&w * o 

H18BMU 5mM ATPICUMWB R N Afctflf *^~Mkffl*fi 
01 8 mmmAB RNARtftf**-MI:ffi1t«J6 7B*'J^^ 

mi 9 it. ±«H1 S^ii^fr*^*: (5%DMS0) SCAN7?*^» 
|Ht£ (reproduci bil i ty)<sr> 0^ 65 £ "Cafe & o 
E20 (±18) (i, «ffl?WW^MW^^WfF»^E 

Lfc, ATPtt##fl9RNAoK!BT**o T0(i> 

ttTTO> ;n>( r'J y K« (A) (D) o#ltm3l0>IH*»fcSiW"? 

H2 1I1, ATP#ftTS^»TWAB R N A&tffcfctf * , SEO 
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*W**-Cfflv^*i*J:^, «r*H;#>F" fc^ffiWI*, «»RNA 
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» * ' 

9>FV • (Brandon Associates, Merrimack NH\ Xtf^^n 

y _ x (Mic resource, New Mil ford CD^f,iffi9i:A^it*io ft 4?% it 
9 >f 7*7 ij - Ji % 7;W F 'J ? f-CAldrich, Milwaukee, WI)^f> A^tS 

9 ^ 9 ,j-|i, . 77*7. (P^ Labs, Bothell, WA)Xfiv-< 3^-f-CMyco 
Search NC^^A^tSit^-el, ttz\±®%> H S«ft-$- * £ i £ * o S 

ft > SS#J * ift a > ^ * * # » 1" * * & "** * ^ k ** r * * * 0 
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7'f- K« * & IN «l It to 1 1- Z £ t £ J: <K X tt 3 * £ J: < » *> ft *® 
fcWfflfc-rffl^&JM,*^, "WRNA" tv^fflStt, *itH*t-T4'J 

v»**s t ^i±M#-r^>fc#c^tiTv^@g5 r y^ji?a^<^tti^o hwrna 

*ftl-C«fflt£fc»tli, #ttRNA<BM^Ii*attfc»*»5~*&5 0 0 n 
t WW. *fS L<litt3 0 -ft 1 0 0 n U L< fift5 0 n t 

ttBMUll&ft * ffl v> Tin vitro^^fifc £ Jtfc 4) CO * ffl v> & 1 1 § 2> 0 
Kfci«RNAro»Hfc**»t. « 3 ^n-^W tit, 
fflittffl^ tLT>*2> J: »RNA<D "lit 
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7s YVtfy K^T WIS : SH^W R N A © Wi, |65RNA«^ 
h V K©#€TJ8 J: U^MWST-TftSI-* £ t «r*tr 0 -<^£> fiS^ 

t-* h uarc Ki±«ttRNA fc«*.#<?**t, toil 

tKt«?Wo #i»RNAi:ov>TgKfl9Kftg?*L4 

RNA^*M,T*^ai«ltt»-c#«i-*« wria^i^^^s^ « 

ft R N A fi«^-e« Lt 4) J: < , 4 fcSO K 0*B v > U * 9 * tT v» T 
RNA*3 J:O f fflV^*L4*OflIW*!#^t*:56 , ^ ,, CSSil1 _ *'C** "5 o 

# < <??r ^ y x ) ify k#jb v> <b »£\ J&^rna: <; # v k*bs50S k t 
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gtjfcU g®®.* (surface adsorption) Sfft/Mfci-fc-C** -9 o ##M&JDNA 
XttRNAOS&ifllfcSfc, «awL*»t!KtfTyfe-t*v>T ? hj <b LTIB 

fc> r U2f^ Ko^fcTXIitffcTfcfctt*** : MWWRNAfcJt* 
Xt*M*tfcS8*>fctt R N A oSS-fl5> X»i«lH> R N Atf>£*XttRH 

(*LT, ftoTSBRNAK 
JfcLT<a£S««RNAJfcWfl<fc*) o r * r V # > Y<D$&&, 

^W^^tf^RNAlSffi»?-->'X(i»^k?«ii:'el, 
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(SP*>, -tUf lia^ f n - Wllf^ Ml*mi:*>'^) m&zt 
A*»*&**i-&W*&SS fe K>8M4 (UV, 57yXliCD^^ h9A> @* 

(intrinsic)^ it****, Xtt*i*> <^IU$£> »JO l /Xtt*WT^K 

OffifefcttflJL*:*©) > XtfPS Lfc V * - ^ - R N A^©» 6 
*^"tr 0 £*ife<&#ife«>«WU &T*>»*fcW**fc* :Kan et al., Eur.l.Bi 
ochem. 168:635,1987(MVIR); Edy et al., Eur.J.Biochem 61:563,1976 Yeh et 
al., J^ol.Chem.263:18213,1988, Clever et al., I.Virol. 69:2101,1995, 
^^Vigne et al., l.Mol.Evol. 10:77,1977Cr Nr -*);Hmar, Biochitn.Bio 
psy.Acta 174:32,1969<^j||^ M ^(fluorescenece polar izati on)) ;&0*Z 
inroerman Biochem.Z 344:386,1966 &?>*Dupont et al., C.R.Acad.Sci .Hebd.Se 
ances Acad.Sci.D 266: 2234, 19680(faj^) o 

1 . y;w>7 h 

W mDNA, XCf [ 32 P] -UTP*«fflLTlnv1trac^S*fC«cW 
||iRNA^ s #i? 
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*U><, * x ) rfJ?^if KrV/l^- h*fflv»fcT7 RNA*"^7-^?S 
J&<DtL£><D&ft\±, Milligan et al. f Nuc. Acids Res., 15: 8783, 1987^ |B^^ 
tiTv^o [ JJ P] -«H*fl9RNA»i:*aK:tt, 9 0 W2#W&»$ *U 



flsfflfcg-cKffift^fcfc (capture methods) o ^ffi 4 f # $ ft & (Wi 1 check et al . 
, Meth.Enzymol. ,184: 5-45, 1990) 0 H l e**-JHt# V * FA 

i tz (± * *l j* mm + k § s ttffl & « * - * * <-c * & ° * m R N A li m 1 * m 
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A mied R N A ft 3 CD flU C0 14 it KJ«Cfca«J**tt-Cfi« $ *t* o 

acia, Uppsala, Sweden), rjfv (Sigma Chemical Co., St. Louis, M0)x 
\tTy-i ^;wCBioRad, 

Hercules, C/O^O^ratetf**^"? § £'J N $ * * fctt* ? 
„ MttSAt«t"-X (PMP-SA) *&m?Z>ZkK£ *) ®% t T & Z b 

^^4, ^tif ? oe-X(i^w^A¥^r^-e* , 9^ ro,ne 9 a . Madison . WI) - 

T ^ ^ _ (sci nti nation proximity assay, S P A ) li > 7 v -> * ^ tfc CAmersham 
Corp., Arlington Heights, IL)J; V) X^ife'S:, ^ 7*U *M •*?->' a >£>ill 
^:«lL^}»t*So SAMSPAe-Xli, JgiSLfciftttOffi^** 
^w.|pi^flcnJ:ljl|jjBS*L^iH3i?/>f-9^h*'frtro £0**SR#»-*^T 
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»K S A - S P A if-XfcKJfcJRfcfcin It^OtS^SlMOtt: LSC* 

>^ 7 > h fr^tr) t> * fc«*ttHA^Hriie"C* 9 CSclntiplatesCjg^.Packar 
d Mertden CO. S A- S P A e-Xoftb <9 »ciOT ? -b^f tfflv>4 £. t rt s 

Ks.o f ^lfi'^k^WRNA*«ffl-r^^§'^^ i* saxi*s a : r;v*'J 

^77 ?~^3S#£# (conjugates) (SA : AP) , SA: fiff?9 

(s a : b g) > xi* fl© s a -jfeSfW^ s Ammfox\m&m&&, ra* 

KJ6*tt, 9 6->^;V-hn^;vn-^7^;v^-^V-bCMinipore, Bedfor 

d MA, HATF or NO^StT^i^? *t^> 0 kftf ^MWJ l^^f ^ 

>f ^XS tL^fim«WRNAfi, S AXIi^cHI^^-f jp* 

Jft* L 7 4 ^ 9 - fc«M*3 ft> 4 ~? V9~4 X $ tift ri>o fc R N A lift 

3t &ifrffr£Wfctt#Lfc«fi*«ffl LfcU&MTyfe- 
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<> O £^tf 7 5 > K KJS t £ , iSlfrft 5 ' * y 5 *V 'J Kifigt 
JBSfe t 5 ' - » K 5 * « £ 1 5&*T § £ CChu et 

al. ; Nuc Acids Res., 11:6513,1983) 0 LT N W$lZinZ> i?<V 

Is*?- h*<D5' MffiK %#8&t& Z^&Z.kW'CZ&o 
^L^^T*^ KX««ei*«'fkL/sRNAtlfl«lfc"C, Xfi, jtfc, RNAflift 

fflLTEanit^-ei*. *y^^v*^K (xiawwrna) 

tyj 0 L7t#g<75^ rxj t^mmm^-rh 

iH J tiJo A^Xtt£*t^o«<wi:oft3||ofc»^?iilit<k#jiB (e-X) 

311/9 6 Vx.n>79 7>*"y 9"fV~ Mi, %$&&\^\^%~£$> & (Dynatech C 
hantilly, VA) C x&tfYli, ^Jg-^E#, Sfi-SgStfSG- 
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fflniH ? til», FETtt|g#RNA^^«3t*$C*W^CBeardsley e 
tal. f Proc Natl. Acad Sci. USA 65:39 1970), t^;M^>J^€-> 

A. frjgj F E T 

-If - ?/ a V 7° u - 7*05^ #01 xtf@3©J:^:l#?^RNA fr^d^ffiffl £ 

WWIIiAO'y^^t> 7**7°*- (A) fctfK*— (D) 

- 714^ Lfcj£# t * * o M 3 <o a > * ^ - "> a > t * 

B. rptg Vjg K/^fJ/U ±1 ~> g >%^F E T^ttffl 
|?J-$l±CD7*-fe7°*-WK7- * £<*>^*fctB*ftfcfc^"C> W R N A (4 n 

EStf® 1$ R N A 5 ' -X0 f 3 f -*SiA«»3atfcfitt^fc^4»JFET 
*mz.-tSL*)m\Zft*>o 0414, I^DNAXIiRNA^'J^^^fFi 
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XxtV**?'^ 7>J v KfcM^jgjffiLfcjffi&i:** (05) « 
KifJggSE-fbJ^ Jg||S3V#j>t-~>B>'tf>l*fitJRNA<97 9^5''a 

sunn a (nawmi3 o59-w) -e, «ffl3tt***v/7-'tf<0W4fc.fc*> (u 

Rtttf * v» "C J: < Lfcftfc^rtia^^&fcJ: ^M<^IJg#PJfe$ft> i£8£ 
y K— U >SSt^y V V ttf&ftiZti&o Z<Dlofelt, 

^Ci&T'n — 7£^rtrR NAWFET> &tfK18&^itt5HiXtf#- J* 7->^^* 
tt&f&tS#£ <fc & R N AOttft *£tr o 

3 > * * - 5/ a y ft Hi M \t ^ < o j&*<0 — S * A. R N A W^W* tr. * ^ 
)s7-vmtitfiW<0**Wfe'1~ ; t>Z-kK£ *) ESDI- 4 £ ki'tHo £ttP> 
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%o [116 1*, 290t^^- FgMRNA3^*^-y3 

;fr0.5t^ V 7 - -triftt 7 9 ^ > h + Kjl^iS Hi^Ati3>*^-^ 

^tLTft tI^RNA<0|lM, 7*n - y 

R NT — -t?H : RN7--t?H^ DNA : RNA^^ 7*>J y K(?)R NAt^t 
r 5 >5g t < li^V'J y%£<D7 )V*U7 *7fc£-oXi> 

«MMfc£*l*o «£®LTM$ft£RNA : DNAA/f 7*'J y FO RN7- 
•IfHSJBfti^ (-So) if*^>gP5-i: (Mo) 7 )V * v 7 * r Xltfott&U 
k<D%!)W.Mftm*t>tzbi- (87). /W^'J? K«KM#L£^RNA*Ilft 
*liRN7— SHfc J:oT»i«Bf?^-f> ±150 J: 9 fc* h 1x7° h T^^K J: 

*^U7--tfSl : lS*fl9^A^S6*^^ V7-if S 1 (Promega, Madison 
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, WD^ffl^-r, -MM£#Jl!ttKM-r;?> iH 5 "?^,, £<7>8£f (i, d 

Sl3v>T«fflt?,iH s t^ (0 8) o 'W^'J ? K*j&fcr**ltfl:$ft 
fcttliS l J*^ UT'-HfP J:*SJ(ffc»;U ±IS<7)«}: $ *S A*4hbfc*f$|fc J: 

<t^o X«> ««*«RNA*fi9l*ltft11t*>t*ttf*fe*^»^ RNT--HT 

RXf/XltZ<D£. $ %%m<D3 y**-*y a y) *Bftt L"5 *CDeutscher et al 
s Proc . Natl .Acad . Sci . USA 85 : 3299 , 1988) j$\ Effl&&faibJ&.1fci*-&tj > J £t» 
Xt* RNAt * £ t *«-C t 4 (Schonborn et al ., Nuc.Acids Res. 

19:2993,1991)^ XtfD N A I R N A^-i 7*V v K t #Hft KitS-frl"* £ <b # s 
T» § 2, (Stumph etal., Biochem 17:5791 1978) c iH^oMfC^^T 
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7. &toto&&ftim& ' 

8 . a > * > *- ^ a y %%^L<T>W^ 

S&fk£PK*tf>fcttfflT* ii^riSo £<^<£ 3 & a > * - v a ><7?£S£t* 
'tt, ^3>*i-i/g>W)Htr^ (*Slfi«i»-ti®H<o) a>*^--> 

9. Hit?. R NA^^fiO^A&t 

R N A <T> 3 ^TcfUitM^ t fc3K*»T, #a«Jfc R N A @2?U t IS^t^I^ * 
Sfij&'&kftTV**,, i*ie>0*tta«U*V»T^ S6oH#»i, RNAiM 

mm x ^ s e )6 s ^i- % r n a ee^j c r n a shf- i*j k 
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I^Wt^. fcT> h 'J *T> K* f ** 

-^Oi^^^J^H^^fe^^X^tlC" 16 ^ compound)^*, ®&®%m 

*> fc fe-r i ? « < o t-cD r n a naaofca-fl:* 

y i ) k«>> 3 * >fl5fc»i*»*** ,; ******* 

ftfc$>, **i*3S>fcfMBIfc> tl^3ftfc4*S&^«WRNAfc#*Wfcfc&ftfc 
SfcH, Utfy Hfcov»T, *ft£?>> #WRNA^»feitfcfe*^fi9<S1ft^* 
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CNS 



HBV^VP >®^IJ ; HC V 5 ' ^f?^ ; HIV 
s<yjy~i?yjr$$\l RRE, TAR ; fc°n/W- 

RNT _-^ Ps t RNA„ r RNA (16SSt^2 3 

SK 4. 5S RNA 
^P^ilRl^RNA^ 
CD2 3©t/V#tf 

mRNA , J ._„„ .... 

RNA«, NF1 GAPWtK^W^WS' **!S 
{c^iha KyftiXU NF 1 Srlfe^fl&te 

(epigenetically) =T=fflH*ftf*S 

RNA-HaBi, ^<^kfc5t<B8>i1- ; 5Ap oB- 

i q n <nmz.m#r& — 



&T<D$kffimt, #»IPi*ISe«£fcfcLfc3 &fcKK1-*ti**HL , *■ 



&ifc-Ml : H7? -b-fr'fgffl LfcRNA jftotM 



A. S 



9 (Jt) K7jk2*i>fc> AB-RNAt«#lH^RN 



A^li, ATP tffiv^l|n'|4T^^1-^ifc^?^^^ Sassanfor et al ". N 
ature, 364: 550, 1993) 0 J^T^fB** *t**HK*V»T, £ <9 R N A 

09 (T) K|2]S$ft&;i*K *ft5l«)**^*v»T, £<7>RNA (AB-R 
NA) ©ATPSW* 'J 3*5 * V^-f- Kfc<^«iitt, ATP : AB-RNA 
^l:^- 'J =f : AB - R NAM 7 M J s> K4>B$ o ATP<D0 

ttJfctt«jtt&L*<fc*o &-=>t, RiSil^W^'J^^^f K:RNA 

B. 

AB-RNAti, f^^-htt-C, T 7 - RNAtf'J * * 
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-a^^CS<AB-RNA^3- Kf* f««J^^^ D N A* 'J * 
^fKRBS-8 7-8 A (5' -GGAAC CTTGC CGGCA C 
CGAA GTGCC GCAGT TTCTT CCCAA GGTTC C 
TATA GTGAG TCGTA TTA-3' ) *«fflLT<gf ^ilfco R 
£KJfcfc*v>-C [ J2 P] -UTPH4 *4ikHJ: >9 > t' 2 P] »AB-R 

tal., Nuc. Acids Res., 15: 8783, 1987 KfE^S ftT^a 0 

3 7. 5mMf'JXpH7. 5, 150mMNaC 1&^7. 5 mM MgC 
l»*£tr3 6 0 // lOfi-fr**© [ 3Z P3 WAB-RNA (is** 3 0, 0 
OOcpm) £, 9 0*C, 2^W-e^»?-^> foa*±T*2^M^tfc. 
m&m* 1 2 0 // 1 cD3oO»H^tt, 7jc20^1, 300^MATP,X 
(4 3 0 0 //M UTPfciJD&fco Z*lb<Dm&®<D%tl?*lfrh<D 1 2 f* 1 *>» 
#9 oK, «v^4IOffl«»RBS -87-8A^'J^^ V** KXO* 

»i, O^fcl. 9 7 /< M©«I©MI^^ 'i ^ ^ ^ ^ ^ 

3 0 // M<OAT P , 3 O/fM^UTPWWlo^Wfc^Xli'J*^ 

7* 'J;V7^ K*-f>-f ^^CftfUfco y^Xtfat»*«f«tt. 3 7. 5m 
M >n p H7. 5, 15 0 mM N a C 1 , 7. 5 mM M g C 1 2 , R Wfc 
■J- & 0 K»K**iP Life 1 xTBEW^W^c 

c. 

AB-RNACORNA : DNAM7*'J? ^5 0%^ 
KttVJfy ¥$m^rr^X^2 4 nM(DRBS-87-8At'J^^if 
F«f?^, i o O%<0K*fctt4>*<fc't>7 2. 9nM^'J^^^ 
f- FW'l^^i t £^ Lfc (HI 0 , 
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±111) o 3 0/uM ATP(7)Wtli> mffiCO%<D'^ f } ) V K$ 

Jjfe&3l§;fe£T<*>K6 5 6 nMHl 9 7 0 nM RB S- 8 7- 8 A^'J ^ 



A. ^fe 

±lB*lfc« 1 "Ca^fc C"P] -«»ATPjfe^RNA (AB-RNA) 

(50mMhU^pH7. 5 > 2 0 0 mM N a C U RO* 1 0 mM 
MgCh) *~C9 or^2 3HflMtt£^ *±"?2fl-M**PLfc« 
tfcAB-RNA<D3 7. 5/« 1 Off**, iV'tl 2. 5pmo 1«5' 
#^-;Ht# ') * V*^" FRBS - 9 6 - 6 0 (J:fE*Jftfll 1 £?B«LfcR 
BS _ 8 7 _ 8 Atm-<DZ? V** KE51**1-*) OT^^tOATPX 

^^M/yfTfy'/tttl^O. 5mg«iittt"-X (PMP-SA) CP 
ranega.Madison.WD^-g-tf 9 6 9 M:fLfc 0 "7 V - h £ M."C 1 5 

Ae-XS- 5 0 1 09 ^ 

ifrLfco tr-Xfcfc#Lfc [ JJ P] -iIABRNA^^>T^^n^^CM 
icrobetta) LSC*^^^- CWa11ac)-cf- *v>37 WSfef & £ t «fc >9 t 

7vl o 

0 1 1 f}e*f-~Mk* 'J 3** * Is** K (RB S - 9 6 - 6 0) fclR&RN 
A (AB-RNA) tomKW^fitz^^^V ^ Y^Km-th, MMi-^'M 
0ATPXiiUTPO##Tfcfctf*PMP-S A £ - •* MS-fr L [ 3J P] ~ 
AB-RNA«f^to «Sft&^-f ^ ? KO»f*2 5^M5fS?> 



i 



2 

3 



I 
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A. gg 

y h r e v > ( s a) xtt s Aft «an $ tt> * y =r* * h 

^ # f - F i ^ 1) $r >C 3 ft fcStWMbfll MRNAIi 

v 

B. 

R e (R e vlS^SitCRev Responsive Element RRE); 5' -GAA 

UA CUAUG GGCGC AGCGU CAAUG ACGCU GAC 
GG UACAG GCCAG ACAAU UAUUG UCUGG UAU 
AG U - 3' ) ^Ott-MMifc-frtrRNAfl^-Cfcofc. RBS-79-9 1 

b-Bt £#*t ft* e # f-~Mfc* >; =f * * - k »^ R R e«w r n a <o 

ttl5H2 8fc««tt-C*»», 5' -W>-C6TCA TTGAC G 
CTGC GCCCA TAGTG C- 3 ' oS9U**trv>*o 5 OmM f 
U*pH7. 5X^5 OmM NaC 1 *^ti A 0 ^ 1 <DmW&*X\ 0. lp 
mo 1<7) [ 32 P] -RRERNA£5pmo lORBS-7 9-9 1 b-BHI 

fibfc. mfa-ci 5#«> <**&*<gx M^rhre^ii (sa) , /?- 

#9* KS/^-tftSlttLfcX h V^b7^ (SAIBG) > Xf*T^*'J 

*^ 77 ^-^t5tjetfexhv^f7try^ (sa:ap) *«#ttt«6Ant 
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4 ) V ?-yu- h^ItTilUo «51te* 4 0 0 fx 1 <O^CIfjit?f>(: 



01211, SAl^S^ 5 , tlftRNA : it'JrfJi^WfKM^? K<*> 
m^X, Hafl9miRNA«69Mi*t2« j e>HI*IO*V =f7^ 



nM8tltfcWtfbAB-RNA,' 50raMf'JXpH 7 . 5 , 200 mM NaC 
1 , X0»1 OmM MgC IzZ&fr, 3 0 #S C ANKJfcfciStt* tf**--Mfc 
jj- y =f7 7 K6 7BOiJE^ 0 1 3 At*?it4o 5 0 0 nM^Ix.l> 

t©i©*'J^^WfK (R N Al-ML 2 . 5^*^**1) Ji* S 



C. jB* 
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hi 3 at, 3ffi*tem4t* t Lxmyg-tzwtmwW-m t RNAjwsjjnsjtfc 

L4v»£fc**i-o ^af0o^#Mfi9RNAfift^#^S CANT? -te-^M 

@13Dli, ra-*fMc*3»t& (MgCh»Ti:*v»To) NaCIO 
*6**giKT*o '^^V y V<D^mt, NaC l wttiWK 

«J:oT*!l?^?tLfco W^itC, 1 OmMOMgC 1 i^Tl^ ^Xit, 

4^~=s*v^\t4%yw^<ofoft > &*^'t<> iiip<^*^ti> w * > auK-ft* 

Lfco 

H I V RRE&^TARgfg£#£Mt&G9RNAflllft£ffl 

„ 10-1 00 nM RNAflllft&tfSl&RNAfcttL 2- 4 fc* 

f-^t* 'J SO** V*f- K4r-frtrKJ&5RK*»t4 0. 5 ~2^H«TO3 

: SCAN KJ& j3 tt & jjjjjg <Dtztb<D% ] ) 3% ? v*j- Y<Dm\<7)fr£> 

TmKtmztiz>%wts a«k3a*s c ANEjsmiit*iefflofc*^*a* 

^01fiSa»ttiBf'fr«5tt*'frtrH I V Revolt (RRE) (0, IftlfWIftS 
flit 7 5 y h-e*&o RNAfcffle>9 - 1 2ttS-frtr«J« (HI 4 C#M) 
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^K^StU -^'J^^l'tf F9 2A, 9 9 As 9 2BSt>'9 2Ci:« 

1 0 0 nMlfc«t«»fcRNA«ftj3tO f 2 5 0 nM^'J (El 1 4 A 

) XI* 2 5 nMMWRNAW^B 0 nM^'Jrf^^fK (HI 1 4 B 

o ^-'J^^l/tf F9 1B, 9 9Alt/9 2 A *-£t>RJ&OJfc*!tt* SM&KE 

W&9 - 1 2 P3<0)|Wfil<O^W*^ >^ ^'J ? KBfifc&K 
■Cl:tt3fe£tf*3* , jftfc*#y V-#f"K9 2 As 9 9 2B«ffi<0 

^^flFrJI^ 181*9-1 2«Wi:tt®<iaW^, » 

(9 1BSJ/9 2A£Jfc«) o ^**$»tJ^«<7)lt*(t 
H I V TAR RNA 
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* tf m <D R N A m M * « ffl t ft S C A N R IE £ is v > T & ® & * it f v> £ 0 
S C A NM4^ltp«Pl^H^»tis * 'J * KORW*^ 

£ < ORN A»«Soff 4 Lv>MWMfc-C* 0 > * ^ Cpseudoknots)^ o 
3*RNA-RNAffi2f1^fc'b#*it**>"^ SCANT?^ Ot<*>4W4»* 

, ^<oRNAi^WWi^oti5^^c t^oT, *<j=r**w^ 

KOft*«v»3iWM £ *) , S C A N 7 ? * W tt £ it O ffltt t TOffltS V 

v YKtt^mKm&^n^^t**) i *><> i*)***-***?* 

&J(ii9l6 : #H 69 R N A - *3# y ) g > KOtfeffJ 

1 0 0 nMfelt»AB-RNA&^2 5 0 nU***~*'<t*V 
f.K6 7BmSCANSlSM> > 'J *T> LTMii "T^fi^A T P 
XJiUT P kUS.Lfc 0 

Lt^o NC7-fH-J:ORNAffi^ 

iw (%»#) (i- (R/Ro) xi o o) atifco -^R»ii^ 

M ATPJi«»*5 0%lfi*Lfc- 5 0 0 mM UTP^-«^t 
OlM^ofco BP*>1 0 0lffOl*ftttH^**tfc (015) o 

nttlC, RRE^>KST 3 6 7 2 3, ST 4 6 1 7 2^ST5 13 7 8 

HI 6) o £ it O V *f > K»i, fll*tf>*tf*fc*V>-<\ RREi^«lt«S 
ftm'tZ>Z£RV J &P*)l'&Bt&&v"CR e v - R R EffiEftffl *lfi#i"* £ * 
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A T PXff^) NT P A B - R NA^t SCANTY - W&ft *j£S 

R N A U # > ^t(heterolugous)R NAlW^ffl^t S C ANRJ6"ef 
7s h Lfco 01 7 H^Stl&ii^ ATPtfRR EK*o*< SCANRJSfciiH 

(4>l«9Eg^) o K*M^ RRE'jr/KST3 6 7 
2 3 its AB-RNASCAN*t#Ol*#<>4-*.*a*ofc (Gtfe£E3#) o 

jifcifc^/sss idkJifi x * »j - - y PELife *»t & lift & v&M * 

Tj|Ifli)C«ISil4. *3fc(P3«>*tffc*fclK DMS 0ii*M«i^5 % (v/ 
v) 3>o * 9 J-frTi.Xt3.9 J~)\>%t £\ %9ISiM¥t^tf^< 

5 0 mM h'j7pH 7. 5. 200 mM N a C 1 > 10 mM M g C 1 2 > 1 
OOnM AB-RNA, l^M|StRNASO 5 2 5 0 nM^'J3'^Wf 

* (mi 8 a, +mor) a*. Btj6ii#*a9 , ;«'> wtt(^Li$tt«:fto 

£ (Hi 8 A> S^t^R) o 3 £>fc* III 1 8 AK^£ftfcj£*)?>> 5 ,uM A 

oTiip*tji^#e*L>i35>o7t (mi 8B) o 

m 1 8 CJkTfl 8DI±> S CANR)&M*&ilJ^DT'I\ ^ -;VXtt 
x^y-/Hij:or»i«»«il4v»£2:*^1-o R R E £ R N Atl&U LTttffl 

n» « $ tt & was k n t a $j * * ^ f & - 1 * * * ° 
s cant? gifj^s&t^&&#£^fr^M*7*-^ ht + 
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^ U - >*2&£ttff CMilli pore, Bedford MA)£fjf 9 6 9 ^;W7 * 
— *=? 7 h <DUW} ^ ^ ? ^ — (WaUac Oy j Turku, Finland^ Quad ra-96)-^ff 

~> 3 > * £ > * - (Wallac Oy, Turku Fin1and)f*j^^3V^T> H^x^-f n 
■b;l/n-7, "7 — 7°V-- h (Mill 1 pore, Bedford, MA)_h-f jgjgfr t>tt* © R 

ii-fb^ttru^o £co^jilo!£ftii> -Ao^#56 s ii^)7t *j 8, oootot* 

mi 9 it, Vff> K^#Tfcj3V>T5%DMS0 4r£tr 4 7 5 RRE SC 
^*JK*«2 0 /,MC»#, 7 H LfcfccDC*. ^>f-7*'J y Fll* 5 0 % 

*Jfc1?!l8 : ¥fff£#T<P SCANT y-tr- 
*y 3\K* K#O f 'j#>' K^&tJRNA t 5 Pif^M1 _ &> SP^RNA : 

» 

^t, ATP tt^C^HftS-iOt 'J l^tf K«?itTl^ (IS 

2 0 ±Hfc— flirts 3*14) o ^ffl^ti^^'J =f** Vtff- Kliyfc^T^Stt 

1 0 0 nM AB RNAW5 0 0 nM # U =f* * K*^tr*»*2 
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JKttAB RNA20nM;*'J^^*f HOOnMlATP 1 

.KIM 9 : U3y^KH#tf% RNA^^»^->g^^i^ j 

0 nMfc*5»t*«# 

M^^ti:jtttJ*l Olft*0«#t UT, tt**H«flSH*t- (H2 1) 
^LTV>t, £*l&«>»*^ ATP K*<RNA*S£*£S'fk3*&£ * 

&3feji*;i^-*«f* (FET) tt, gtftK^-XtfT**:/*-^^©* 

^RNA^f©«3S^$Cl>^tfi^tv^ (Beardsley et al., Proc.Na 
tl. Acad. Sci. USA, 65:39 1970) 0 #|PJ^;:£ v> T> PETI4i»RNA3>* 



1 



ft 
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U*7 * -fe 7' * - 7* a ~ 7<D H ^EE^t^s R4i3>^-^a^ fcft 

a. fetW $ *t**3M30^ < •s^^SftlWiai^^ ^ at* o 

1) H2 2ttvJt«tt*«*ABC^rA^"/RNA#j!t**^« *B«WE 
yiJB' A' B' *£tr^JftRNA«W* s 9l»3*t;6 (132 3) „ 

mttz, (F) across > (R) «iiW5* Xtf 

tat L ift 1 Ste $ * * o 

R N A (i, FXlfRPBOE* (023, £) >& S */J^ * "5 RttS it*. - 

3) B2 5»*. «l«Mf«Wtt (X. YXtfZ) **W»RNA*f 
. ^ ^ 7* 'j * Fo* |i , S P A N & L T * Y V 7" h 7 V V >« ^ ~ 
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(F ) , K (R) £^P 32 (P) 

(H2 7) o toJ^fcLT* 

B. 3* -7^V-tr/tIlftAB-RNA (AB-RNA-F 

} RV t 5 * _ n ^^ 5 v«'ftt-fk* i ;^^^f-KM^FET^a£«rf< SCAN 

t-J^^V*f-F^HWl«n, 5 3 5 nmt^TO^HH: 
>f >a3fe*>*«»fttfi»l^ *«fcRLT«&3;ltfc (02 8A) 0 5 0 mM b 
^ pH 7. 5, 2 OOmM N a C K 1 OmM MgC 1^6 0 nM A 
B-RNA-F^^M, *M f 7**7 I I CCytoFluor 11)^^^ 
^i^lz-fy-/- (PerSeptive Bi 

osystens, Franringham MA)t£-e, 5 3 5 nmikft (4 8 5 nmlfe) l-£v>T 

iSfc&tlfcifcfc^l&Lfco 7/lo*V4r4>WfrfcRNA<&W»fcJ:& 5 3 5 n 
mejItiftJfcWStttH^*^** 4 ^^ AB-RNA- 
F«RN7-lfASf^t©5 3 5 n mfci3tt*tttH*«>£ ^fc fc £ * > 

% AB _ R NA-F^^M$tL^V>^U^^ k*f-K6 7 B*£tr SCA 
NRifcfcfc^TATP, GTPSO'UTP^^f^fU (02 8 B) 0 
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